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they would be were the estuary acting the simple part of a channel conducting the water from one place to another.
When a vessel is filled by a stream entering on one side, the forward motion of the water is stopped before reaching the opposite side. But if, as is always the case, the motion which the water has on entering is more than sufficient to carry it as far as is necessary, the remaining momentum is spent in setting up eddies, or a general circulation in the water, so that when the vessel is full the water within it is not by any means at rest, but may be circulating round or have any other motion. If, then, the water is allowed to flow out, the initial motion will not be a steady movement towards the outlet from all parts of the vessel, but those portions of the water which are moving towards the outlet will have their motion accelerated, while those which are moving in the opposite direction will have first to be stopped before they begin to approach the outlet. And thus the ebb will begin earlier at some points in the vessel than at others.
It was the observation of such an effect as this in one of our largest estuaries that first directed my attention to the subject of this paper.
Having investigated this point sufficiently for my own satisfaction nothing further was done until ] 885, when my attention was directed to the inner estuary of the Mersey.
This estuary may be described as a crescent-shaped shallow pan, eleven miles long by three broad, lying north-west and south-east, having its upper horn pointing east and its lower horn north; the northern horn, being prolonged for five miles into a narrow deep channel, runs north to the outer estuary or sandy bay of the sea. One of the most marked features presented by the configuration of the bed of this inner estuary is the invariable preference of the low-tide channels for the concave or Lancashire side : whereas, were the estuary acting merely the part of a river, whether during flood or ebb, it would be expected to follow the usual law, and have the deepest water on the convex or Cheshire side.
That this prevalence of the deepest water on the concave side must be the result of the momentum left in the water by the flood at once seemed to me probable: for if the bottom were level or deepest on the Lancashire side the effect of the curved shape would be to cause the flood entering at the northern horn to follow the south-eastern or Cheshire shore, and the momentum of this water would tend to carry it round the head of the estuary and back along the Lancashire side: would, in fact, tend to set up a circulation before the top of the tiood was reached; so that on the Lancashire side the water would be moving down the estuary before the ebb commenced; whence, considering that the flood tends to raise the bottom and the ebb to